Abstract-If the wireless power transfer system is located to a person; the magnetic fields produce by the wireless power transfer system will vary in the region occupied by the human body. According the Institute of Electrical and Electronic Engineers (IEEE) and International Commission on Non-Ionizing Radiation Protection (ICNIRP), the predicated or the measured values have to be spatially averaged in an area representing the dimension of the human body and compared with the adopted reference level of exposure. Although spatial averaging is better approximation compared to point measurement, the standard of how to perform such an assessment does not exist. This paper describes the method for spatial averaging magnetic field. We analyzed the difference of spatial averaging value (1-and 2-dimensional templates consists of different number of position) and compared it with the standard uncertainty for measurement drift. The proposed methods are given to present the effectiveness of the choice of measurement position.
I. INTRODUCTION
As wireless power transfer technology advances, a variety of applications such as mobile consumer electronics, automotive, biomedical devise and industrial system are developed. Although the wireless power transfer technologies provide the public with convenience and safety which wired power connection couldn't provide, there is another potential danger arising from the system s form of electromagnetic field(EMF). Just like the EMI is one of the most import criteria of electronic system, EMF is a significant measure of safety for human body and also for other electric devices.
Exposure guidelines and standards [1] - [4] from regarding the protection of human from electromagnetic fields adopt basic restrictions of exposure to such fields. The reference levels are provide due to difficulties involved in assessing the basic restriction for a particular exposure condition. The field value for single point is required for comparions with the reference value. However, When the sources of electromagnetic fields(EMFs) is close to the body, the EMFs will vary depending on the position at which it is measure. To address this, exposure guidelines and standards recommend that the reference levels must be compared with the root mean square(RMS) fields quantities spatially averaged over a specific area representing the dimensions of the human body in the absence of a person. Although spatial averaging is a better approximation compared to point measurements, a harmonized standard of how to perform such an assessment does not exist.
The purpose of this paper is to propose spatial averaging methods and to assessment for strength and distribution of magnetic field from wireless power transfer system.
II. MEASUREMENT AND ANALYSIS
We performed measurements of the magnetic field strength generated by an wireless power transfer system of desktop computer. The wireless power transfer system of desktop computer shows is Fig 1. The wireless power transfer system of desktop computer is used the coupled magnetic resonance method, the resonance frequency and transmitting power is 1.71 MHz and 85 W, respectively.
Taking into account that the exposure standards in use require the reference levels to be compared with the maximum expected RMS values spatially averaged over a volume representing the human body, many spatial averaging techniques have been proposed [5] - [8] , but a harmonized standard of how to perform such an assessment does not exist. The magnetic field strength was examined in constricted volumes corresponding approximately to the dimension of the human body. The plane with width of 40 cm and the height of 180 cm was chosen to be dimension (4x18, 10 cm grid step).The measurement distance and spacing is 50 cm and 10 cm, respectively. We used EHP-200 instrument (Narda STS, Germany). The measurements were repeated 3 times at each position.
The Fig. 2 respresent the measured distribtuons of magnetic field strength. The magnetic field strength of wireless power transfer system of desktop computer are 0.012 A/m (minimum), 0.402 A/m (maximum), and the total spatially averaged value( ) is 0.213 A/m, which don't exceeds the reference level, 0.43 A/m of ICNIRP's guideline [1] .
The spatial averaging measurement takes considerable evaluation time. Therefore, we suggest the improved measurement method to reduce the evaluation time for the spatial averaging measurement. The reduction of the number of measurement positions was investigated by creating 1-and 2-dimensional templates consisting of 3, 6, 9, 18 and 27 positions (see Fig. 3 ).
The spatially averaged value of different templates ( ) were comparing averaged value ( ) from all 90 measured positions. The mean value ( ) of this differenence value were calculated We compared these differences ( ) with the standard uncertainty for measurement drift. That is, we tried to find the maximum difference value, which is less than the standard uncertainty for repeated measurement. The standard uncertainties by repeated measurement were in 0.74 dB(student t-distribution; 0.05 = 4.30, degree freedom 2). So we selected the value of 0.74 dB as the criterion for measurement point reduction. And another selection criterion for measurement position is the least number of measurement points.
We selected the measurement position as the suitable spatial averaging for human exposure measurement from wireless power transfer system of desktop computer. The selected the measurement positions are shown Fig. 3e .
III. CONCLUSION
To evaluate exposure compliance with reference levels, the spatial averaging process is applied. The spatial averaging measurement takes considerable evaluation time. We suggest the improved measurement method to reduce the evaluation time for the spatial averaging measurement. If the difference spatial averaging value between reduced measurement position and measurement position for whole body dense is less than the standard uncertainty for repeated measurement, the reduced measurement position is considered sufficient to evaluate human exposure to EMF from wireless power transfer system of desktop computer. 
